New perspectives in the differentiation of bone-forming cells.
Bone formation comprises a complex but ordered sequence of events which involves the proliferation and differentiation of chondrogenic and osteoblastic precursor cells ultimately leading to the formation of a calcified extracellular matrix. This process can be observed in vivo but under these conditions is difficult to study at the molecular level. A number of in vitro models have been developed which recapitulate discrete elements of this process. Using these models, detailed information has been obtained regarding the differentiation of bone forming cells and the molecular biology of the mineralization process. It has been shown that, in vitro, osteoblastic precursor cells can form a mineralized matrix similar to that seen in vivo. This calcification process was shown to consist of three interdependent phases: proliferation, matrix maturation and mineralization. Each of these phases was characterized by the expression of particular genes. Osteoblast precursors have been cloned and consequently shown to be able to differentiate in vitro into a number of other mesenchymal cells, supporting the theory that osteoblasts are derived from multipotent mesenchymal cells. It is possible that markers derived from these models could be used in the future to extend our knowledge of bone formation in vivo.